We perform joint inversions for mantle viscosity of geophysical observables associated with both mantle convection and glacial isostatic adjustment (GIA). Our data include coefficients of the non-hydrostatic geoid (up to degree 8) and decay times associated with postglacial relative sea level (RSL) variations in Hudson Bay and Fennoscandia. We find that both data sets may be reconciled using a single profile of mantle viscosity which is characterized by a significant increase, with depth, across this region. This result weakens previous arguments that the mantle rheology has significant transient effects. The viscosity profiles we obtain are found to reconcile the observed free air gravity anomaly over Hudson Bay. 
Introduction iESLi(t) = Ai{exp(t/ri)-1),
Historically, in situ inferences of mantle viscosity have been derived from geophysical signatures associated with either G!A [e.g., Haskell, 1935] or the mantle convection circulation [e.g., [ta•7er, 1984; Richards and ttager, 1984 ]. An early indication that the inferences from the two data sets may be contradictory, with the convection signatures suggesting a much larger increase in viscosity, with depth, than that preferred on the basis of the GIA data set, motivated the study of transient effects in the mantle theology [e.g., $abadini et al, 1985 ; Peltier, 1985] . The necessity of invoking transient rheology has been weakened by recent studies which suggest that a number of GIA data sets are consistent with a large viscosity increase from the upper to lower mantle [e.g., Nakada and Lainbeck, 1989 ]. Furthermore, Mitrovica [1996] has demonstrated that past GIA analyses have commonly misinterpreted the classic ttaskell [1935] value of 1021 Pa s as a constraint on the average viscosity down to 670 km depth (the constraint actually extends to -• 1400 km depth), and that this may have biased some previous inferences toward near isoviscous profiles. Mitrovica [1996] has also sugCopyright 1996 by the American Geophysical Union. These results confirm that the decay time parameterization provides, for the two sites considered here, a constraint on viscosity which is unbiased by uncertainties in the ice load history and lithospheric thickness.
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Frechet kernels, which we denote by Fit', provide a measure of the sensitivity of the decay time predictions to depth-dependent variations in radial viscosity profile, u(r). In particular, we may write: -
MB/a where r is the radius (non-dimensionalized using the mean surface radius 'a'). Within the degree range I _• 8 the peak anomaly reaches a value of-28.5 mgals. We have found that the scaled viscosity model (Fig. 3b) 
